A novel mode-of-action mediated by the fetal muscle nicotinic acetylcholine receptor resulting in developmental toxicity in rats.
Sulfoxaflor (X11422208), a novel agricultural molecule, induced fetal effects (forelimb flexure, hindlimb rotation, and bent clavicle) and neonatal death in rats at high doses (≥ 400 ppm in diet); however, no such effects occurred in rabbit dietary studies despite achieving similar maternal and fetal plasma exposure levels. Mode-of-action (MoA) studies were conducted to test the hypothesis that the effects in rats had a single MoA induced by sulfoxaflor agonism on the fetal rat muscle nicotinic acetylcholine receptor (nAChR). The studies included cross-fostering and critical windows of exposure studies in rats, fetal ((α1)(2)β1γδ) and adult ((α1)(2)β1δε) rat and human muscle nAChR in vitro agonism experiments, and neonatal rat phrenic nerve-hemidiaphragm contracture studies. The weight of evidence from these studies supported a novel MoA where sulfoxaflor is an agonist to the fetal, but not adult, rat muscle nAChR and that prolonged agonism on this receptor in fetal/neonatal rats causes sustained striated muscle contracture resulting in concomitant reduction in muscle responsiveness to physiological nerve stimulation. Fetal effects were inducible with as little as 1 day of exposure at the end of gestation, but were rapidly reversible after birth, consistent with a pharmacological MoA. With respect to human relevance, sulfoxaflor was shown to have no agonism on human fetal or adult muscle nAChRs. Taken together, the data support the hypothesis that the developmental effects of sulfoxaflor in rats are mediated via sustained agonism on the fetal muscle nAChR during late fetal development and are considered not relevant to humans.